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What is claimed is: 



1 LA method for removing undesirable signal characteristics from a pixel of still 

2 digital image data generated by analog-to-digital converters, comprising: 

3 (a) appljdng a predetermined voltage to each analog-to-digital converter to 

4 generate test outputs; 

5 (b) calculating, from the test outputs, a relative offset value for each analog-to- 

6 digital converter; 

7 (c) determining a maximum relative offset value from the calculated relative 

8 offset values; 

9 (d) storing the maximum relative offset value; 

10 (e) storing the calculated relative offset values such that each analog-to-digital 

1 1 converter has an associated stored calculated relative offset value; 

12 (f) adding the stored maximum relative offset value to a pixel of still digital image 

13 data generated by an analog-to-digital converter; and 

14 (g) subtracting the stored calculated relative offset value associated with the 

15 analog-to-digital converter from the sum of the stored maximum relative offset value and 

16 the pixel of still digital image data generated by the associated analog-to-digital 

17 converter. 

1 2. A method for removing undesirable signal characteristics from a pixel of video 

2 digital image data generated by analog-to-digital converters, comprising: 

3 (a) applying a predetermined voltage to each analog-to-digital converter to 

4 generate test outputs; 

5 (b) calculating, from the test outputs, a relative offset value for each analog-to- 

6 digital converter; 

7 (c) comparing the calculated relative offset value for an associated analog-to- 

8 digital converter with a previously stored calculated relative offset value for the 

9 associated analog-to-digital converter; 

10 (d) incrementing the previously stored calculated relative offset value by a 

1 1 predetermined amount if it is determined that the calculated relative offset value for the 
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12 associated analog-to-digital converter is greater than the previously stored calculated 

13 relative offset value for an associated analog-to-digital converter and storing a new 

14 relative offset value for an associated analog-to-digital converter therefrom; 

15 (e) decrementing the previously stored calculated relative offset value for the 

16 associated analog-to-digital converter by the predetermined amount if it is determined 

17 that the calculated relative offset value is less than the previously stored calculated 

18 relative offset value for the associated analog-to-digital converter and storing a new 

19 relative offset value for an associated analog-to-digital converter therefrom; 

20 (f) determining a maximum relative offset value from the stored relative offset 

21 values and storing the determined maximum relative offset value; 

22 (g) adding the stored maximum relative offset value to a pixel of video digital 

23 image data generated by an analog-to-digital converter; and 

24 (g) subtracting the stored relative offset value associated with the analog-to-digital 

25 converter from the sum of the stored maximum relative offset value and the pixel of 

26 video digital image data generated by the associated analog-to-digital converter. 

1 3. The method as claimed in claim 2, wherein the predetermined value is 0.5. 

1 4. The method as claimed in claim 2, wherein calculating, from the test outputs, 

2 the relative offset value for each analog-to-digital converter occurs during blanking row 

3 periods between every capture of a frame of image data. 

1 5. A method for eliminating effects of single pixel defects in the imager, 

2 comprising: 

3 (a) providing a predetermined size window of neighboring pixels; and 

4 (b) clamping a predetermined pixel of image data within the window when the 

5 value of the predetermined pixel is greater than a maximum value of the image data of 

6 neighboring pixels or less than a minimum value of the image data of neighboring pixels. 

1 6. The method as claimed in claim 5, wherein the predetermined pixel within the 

2 window is selected so that a maximum number of neighboring pixels of a same color are 

3 available for filtering. 
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1 7. A method of removing dark current from image data generated by an imager, 

2 comprising: 

3 (a) shielding a pair of columns of pixels at an edge of an image array; 

4 (b) reading image data from the shielded pair of columns; 

5 (c) averaging the read image data to generate a dark current value; and 

6 (d) subtracting a fraction of the dark current value from all image data generated 

7 by the imager to compensate for nonlinearities in dark current across the imager. 

1 8. The method as claimed in claim 7, wherein the fraction is Vi. 

1 9. A method for white balancing image data from an imager, comprising: 

2 (a) sampling a predetermined pattern of predetermined sized pixel blocks; 

3 (b) choosing a pixel for each color from each sampled pixel block; 

4 (c) averaging the chosen pixels of a particular to determine an average color value 

5 for the color; 

6 (d) creating a set of scalar color adjustments from the average color values, a 

7 scalar color adjustment for each color; 

8 (e) constraining the set of scalar adjustments to plausible lighting conditions to 

9 prevent overcompensation on images having large regions of similar hue; 

10 (f) normalizing the constrained set of scalar adjustments; and 

1 1 (g) applying the normalized set of scalar adjustments to the image data. 

1 10. The method as claimed in claim 9, wherein every fourth 2X2 pixel block is 

2 sampled if the image data is still image data. 

1 11. The method as claimed in claim 9, wherein every 2X2 pixel block is sampled 

2 if the image data is video image data. 

1 12. The method as claimed in claim 9, wherein constraining the set of scalar 

2 adjustments to plausible lighting conditions comprises: 

3 (el) creating a locus of discrete points to form a boundary representing plausible 

4 lighting conditions; 
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5 (e2) determining if scalar color adjustment value lies outside the boundary; and 

6 (e3) snapping the scalar color adjustment value to a nearest discrete point when it 

7 is determined that the scalar color adjustment value lies outside the boimdary. 

1 13. The method as claimed in claim 9, wherein constraining the set of scalar 

2 adjustments to plausible lighting conditions comprises: 

3 (el) creating a locus of discrete points to form a boundary representing plausible 

4 lighting conditions; 

5 (e2) determining if scalar color adjustment value lies outside the boundary; and 

6 (e3) snapping the scalar color adjustment value to a nearest comer of the 

7 boimdary when it is determined that the scalar color adjustment value lies outside the 

8 boundary. 

1 14. The method as claimed in claim 9, wherein the boundary forms a triangle. 

1 15. The method as claimed in claim 9, wherein the set of scalar color adjustments 

2 arepR^FcandPfi; 

3 G is the average color value for green, R is the average color value, and B is the 

4 average color value for blue; 

5 Fr = max(min((G/R), 1 .2), 0.4); 

6 FG=1.0;and 

7 Fb = max(min((G/B), 2.0), 1 .0) 

1 16. A method of optimally utilizing a fixed set of intensity levels of a video 

2 display to represent a wide dynamic range data captured by an imager, comprising: 

3 (a) determining a target grey value; 

4 (b) determining a power curve from the determined target grey value; 

5 (c) limiting the determined power curve to a range of minimum and maximum 

6 power curves, the range of minimum and maximum power curves corresponding to an 

7 original compression curve utilized by the imager; 

8 (d) remapping a luma value of each pixel using the limited power curve; 

9 (e) determining a minimum luma value BPmin for a frame of image data; 
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10 (f) creating a histogram from the remapped luma values; 

1 1 (g) determining an ideal black point value BP and an ideal white point value WP 

12 from the created histogram and determined minimum luma value; and 

13 (h) restretching the image data, using the determined ideal black point value and 

14 an ideal white point value, to create new luma values for each pixel. 

1 17. The method as claimed in claim 16, wherein the determination of the target 

2 grey value comprises finding an average luma for a predetermined region of an imaged 

3 scene. 

1 18. The method as claimed in claim 17, wherein the predetermined region of the 

2 imaged scene is a center region of 256x256 pixels. 

1 19. The method as claimed in claim 16, wherein the determination of the target 

2 grey value comprises finding an average luma for each of a predetermined number of 

3 regions of an imaged scene. 

1 20. The method as claimed in claim 19, wherein one of the predetermined regions 

2 of the imaged scene is a center region of 256x256 pixels and the remaining 

3 predetermined regions of the imaged scene are regions not a power of two in size. 

1 21. The method as claimed in claim 20, wherein the determination of the target 

2 grey value fiuther comprises: 

3 (al) storing luma average for each region in an array; 

4 (a2) computing a mean value for the array luma averages; 

5 (a3) computing an array of absolute differences between each element of the array 

6 and the computed mean; 

7 (a4) determining squared differences between each element and the mean; 

8 (a5) finding a maximum squared difference; 

9 (a6) excluding a region form determining the targeted grey value if the squared 

10 difference for that region is greater than the half the maximum squared difference and an 

1 1 absolute value of a difference between the luma value for that region and the computed 

12 mean value is greater than 128 so as to prevent small, extreme-valued regions from 
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13 influencing an allocation of gray levels to a majority of the image; and 

14 (a7) determining the targeted grey value from averaging luma values from all 

1 5 non-excluded regions. 

1 22. The method as claimed in claim 16, wherein the determination of the power 

2 curve from the determined target grey value fiirther comprises: 

3 (bl) determining if the determined target grey value is greater than a 

4 predetermined value; and 

5 (b2) multiplying all pixels by a predetermined factor when it is determined that 

6 the determined target grey value is greater than the predetermined value. 

1 23. The method as claimed in claim 16, wherein the determination of the ideal 

2 black point value BP from the created histogram and determined minimum luma value 

3 further comprises: 

4 (gl) determining a black threshold luma value B that is associated with a 

5 histogram bin wherein no more than 0.625% to 10% of the pixels as a scene becomes 

6 darker are in the bins below the black threshold luma value B bin; 

7 (g2) clipping black threshold luma value 5 to a predetermined value; 

8 (g3) determining the ideal black point BP to be BP = min(max(5P;„,>„ min(165, 

9 1023)). 

1 24. The method as claimed in claim 16, wherein the restretching of the image 

2 data, using the determined ideal black point value and an ideal white point value, to 

3 create new luma values for each pixel fiuther comprises: 

4 (hi) determining a black stretch point Rb to be /?b = P {WP-BP)+BP wherein p is a 

5 black point offset value; 

6 (h2) determining a white stretch point /?w to be i?w = Q) (WP'BP)+BP wherein co is 

7 a white point offset value; 

8 (h3) determining a new luma value by subtracting the black stretch point Rb from 

9 the luma value for each pixel and multiplying the difference by (K)/(/?w-^b) wherein K is 

10 a predetermined constant; and 

1 1 (h4) calculating a difference between the new Ixmia value and the old luma value 
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12 and adding this difference the color channels so as to restretch the image data without 

13 significant effects on saturation. 

1 25. The method as claimed in claim 24, wherein K is equal to 4095. 

1 26. The method as claimed in claim 24, wherein p is a user controlled black point 

2 offset value and co is a user controlled white point offset value. 

1 27. A method of optimally utilizing a fixed set of intensity levels of a video 

2 display to represent a wide dynamic range data captured by an imager, comprising: 

3 (a) determining a target grey value; 

4 (b) determining a power curve fi-om the determined target grey value; 

5 (c) converting luma values into logarithmic luma values, the logarithmic luma 

6 values being independent of an input data range; 

7 (d) determining a power function based upon a ratio between a desired 

8 logarithmic luma average and an actual logarithmic luma average; 

9 (e) determining a maximum gain limit; 

10 (f) determining a correct luma value; 

11 (g) determining a luma correction value from the correct luma value and the 

12 actual luma value; and 

13 (h) applying the luma correction value to each pixel input luma value to generate 

14 a corrected pixel input luma value. 

1 28. The method as claimed in claim 27, wherein the correct luma value a 

2 minimum value between a product of the logarithmic luma value and the determined 

3 power function and a sum of the logarithmic luma value and the determined maximum 

4 gain limit. 

1 29. A method for determining a maximum input value for a captured scene, 

2 comprising: 

3 (a) determining a range value corresponding to a determined maximum input 

4 value fi"om a previous fi'ame and a white point value; 
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5 (b) determining a scale value based upon a ratio of the range value and a 

6 predetermined portion of a number of bins 5 in a histogram; 

7 (c) determining a shift value based on the determined scale value; 

8 (d) determining a center point C for the histogram to be the white point when the 

9 determined maximum input value from a previous frame is greater than or equal to the 

10 white point; 

1 1 (e) allowing a center point for the histogram to move between the white point and 

12 a point equal to half the white point when the determined maximum input value from a 

13 previous frame is less than the white point; 

14 (f) generating a histogram for incoming frame data; 

15 (g) finding a white point bin i V such that no more than 1% of the pixels are in 

16 bins above the white point bin i V; 

1 7 (h) determining the desired white point W to be equal to i V + C - (B/2) + 1 ; and 

18 (i) adjusting a gain factor for the next fi^me based upon the determined desired 

19 white point fF. 
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